Arginine vasopressin stimulates atrial natriuretic peptide gene expression and secretion from rat diencephalic neurons.
The central nervous system modulates cardiovascular function and fluid and electrolyte balance in part through the actions of vasoactive peptides/neurotransmitters. The presence of several vasoactive peptides and their receptors in the hypothalamus suggests a possible interaction at this site. One level at which vasoactive peptides such as arginine vasopressin (AVP) and atrial natriuretic peptide (ANP) might interact is through the mutual regulation of production and secretion in the hypothalamus. To determine whether AVP modulates ANP gene expression and secretion, we cultured fetal rat diencephalic neurons in the presence of AVP. AVP induced a significant increase in ANP secretion in dose-related fashion (mean +/- SEM basal ANP, 87 +/- 4 pg/ml; maximal mean AVP-stimulated ANP, 146 +/- 6 pg/ml; P less than 0.05, by analysis of variance). Neither oxytocin nor the vasoactive neuropeptide angiotensin-II had any effect on ANP secretion. The stimulatory effect of AVP was significantly blocked by coincubation with a V1 receptor antagonist, but was unaffected by a V2 receptor antagonist. The immunoreactive ANP secreted in response to AVP was the major brain isoform, ANP-(103-126). Coincubation with a calcium channel antagonist, nifedipine, had no effect on AVP-induced ANP secretion, while ryanodine, an inhibitor of intracellular calcium mobilization, significantly reduced the stimulatory effect of AVP. AVP induced a dose-related, nearly 3-fold maximal increase in ANP mRNA expression at 4 h. Coincubation of the neurons with a V1 receptor antagonist also significantly attenuated the increased ANP gene expression induced by AVP. These results indicate that AVP acts directly through V1 receptors on cultured fetal rat diencephalic neurons to augment ANP gene expression and secretion of the peptide. The effects are probably related to AVP-stimulated mobilization of intracellular calcium and not the result of calcium influx into the cell. These studies provide the first evidence that AVP modulates ANP production from cultured neurons. In the central nervous system, these two vasoactive neuropeptides might interact in part through the regulation of ANP production by AVP.